A trial was conducted during the summer of 2000 to evaluate the effect of fr eestall building orient ation-east-west vs. nor thsouth-on respiration rates of lactating dairy cows, temperat ure -humidity index ( THI ) in the barns, barn temperature, and barn humidit y. Differences between ambient and barn temper ature and T HI w ere higher in east-west vs. north-south orientated barns. Respiration rates were higher in north-south tha n in east-west orient ated structur es. The magnitude of differences between barn and ambient temperatures and T HI d id no t fully expla in differences in respiration rates between north-south and east-west orientated barns. Other factors such as solar radiation, airflow, and animal stress may have contributed to the differences in respiration rates.
Introduction
Dairy cows ho used in north-south vs. east-west orientated 4 -row free sta ll barns are potentially exposed to mo re direct sunlight than those in barns orientated east-west. Figure 1 demonstrates how cows are exposed to direct sunlight throughout the day in a 4-row frestall barn orient ated nort h-south. Concerns have been raised abo ut t he level of heat stress in freestall buildings orientated north-south vs. east-west.
Procedures
A trial was conducted during t he summer of 2000 near Tulare, CA, to evaluate the effect of fr eestall buildings orientated eastwest vs. north-south on respiration rates of lactat ing dairy cows, THI in the barns, barn temperature, and barn humidity. Six freestall barns (3, north-south and 3, east-west ) on 6 farms were utilized to collect temperature and humidity readings every 15 min at four locations per barn. Ambient temper atur e and humidity wer e co llect ed at t wo loca tio ns in close pro ximity t o each fr eestall barn. All temperature and humidit y dat a were c ollected using HOBO data loggers programmed to collect data every 15 min, 24 hr per day. Temperature and humidity data were collect ed c ont inuo usly from April through August of 2000. Respiration rates were collect ed in the morning between 6 and 8 and between 2 and 4 in the afternoon on three different days. During each observation period, respiration rates were collected from 50 cows in each barn.
Results and Discussion
Average ambient t empe rat ure, humid ity, and temper ature humidity index (THI) of north-south vs. east-west freestall barns are presented in Table 1 .
Average differences between ambient and barn temperature and THI were higher (P<0.01) in east-west vs. north-south structures (Table 2) . Average temperature was 0.45°F higher and THI difference was 0.7 higher in east-west buildings. Relat ive humidity difference was 0.62% lower (P<0.05) in east-west vs. nort h-south barns.
Respiration rates were higher (P<0. 05) in the morning and aft ernoo n in north-south vs. east-west orientation (Table 3) .
Conclusions
Temperature and T HI w ere higher in east-west vs. nor th-so uth o rientat ed barns compared to ambient conditions. Respiration rates were higher in north-south vs. eastwest orientated struct ure s. D iffere nces in barn temperatures and THI did no t explain differences in respiration rates between north-south and east-west orientated barns. Other factors such as solar radiation, airflow, and animal stress ma y have contributed to the differences in respiration rates. Means within the same column differ (P<0.05).
